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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The high brightness ulmin acid strontium luminous object characterized by an empirical formula including 

the ulmin acid strontium mother crystal of the monoclinic system expressed with Sr2 aluminum 601 1. 

[Claim 2] The high brightness ulmin acid strontium luminous object characterized by an empirical formula including 

the ulmin acid strontium mother crystal of the orthorhombic system expressed with Sr2 aluminum 601 1 . 

[Claim 3] The high brightness ulmin acid strontium luminous object characterized by an empirical formula containing 

the monoclinic-system ulmin acid strontium expressed with 2 (Srl-m Eum) aluminum 601 1 (numeric value with which 

m is satisfied of the range of 0< m<0.03 among a formula.). 

[Claim 4] The high brightness ulmin acid strontium luminous object characterized by an empirical formula containing 
the orthorhombic-system ulmin acid strontium expressed with 2 (Srl-m Eum) aluminum 601 1 (numeric value with 
which m is satisfied of the range of 0.05< m<=0.1 among a formula.). 

[Claim 5] An empirical formula is 2 (Srl-m-k Eum Dyk) aluminum 601 1 (m and k consist of a numeric value with 

which it is satisfied of the following range, respectively among a formula.). 

0<m<=0.10<k<=0.1 

The high brightness ulmin acid strontium luminous object characterized by coming out and including the monoclinic 
system and orthorhombic-system ulmin acid strontium which are expressed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an ulmin acid strontium luminous object with new high brightness high-persistence, in 
more detail, this invention is excellent in weatherability, by indoor, the outdoors, and excitation according [ in / 
further / dark places, such as underwater, ] to high-speed particle energies, such as an electron ray, an X-ray, ultraviolet 
rays, the lights, or those plurality, has high brightness and long lasting afterglow nature, and relates to the new ulmin 
acid strontium luminous object especially whose brightness and afterglow nature improved by leaps and bounds. 
[0002] 

[Description of the Prior Art] Although a fluorescent substance points out what particle energy, an X-ray, light, etc. are 
excited by a certain external stimulus, and emits light, even after suspending excitation, the emitter of the afterglow 
nature (long lasting) which can maintain luminescence succeedingly is called a "luminous object" here. In such a 
luminous object, although it is interesting from viewpoints, such as energy saving and new energy, and multiple-color- 
izing and high brightness-ization are attained with diversification and advanced features of a display, weatherability, 
chemical stability, etc. are called for strongly still more practical. 

[0003] As an inorganic luminous object, the emitter of a sulfide system and oxide systems, such as a strontium 
aluminate, is reported until now. The S:Bi(calcium, Sr) 3+ fluorescent substance of blue luminescence, the ZnS:Cu3+ 
fluorescent substance of yellowish green luminescence, the S:Cu (Zn, Cd) fluorescent substance of red luminescence, 
etc. are known by the sulfide system fluorescent substance. 

[0004] Since it is lacking in chemical stability, S (calcium, Sr) fluorescent substance which carried out activation of the 
Bi has the low repeatability in composition, and since brightness and the decay characteristic are not enough, either, it 
has come to be put in practical use. Moreover, S (Zn, Cd) fluorescent substance which carried out activation of the Cu 
contains Cd which is a toxic substance, and since brightness and the decay characteristic are also inadequate, it is 
hardly used by current. Although there are troubles, such as ultraviolet rays decomposing easily and, carrying out 
melanism of the ZnS fluorescent substance which carried out activation of the Cu in air (especially high humidity) on 
the other hand, taking advantage of the cheap advantage, it is indoors used as a dial face, an evacuation leading sign, 
etc. of a current clock. 

[0005] the potash nepheline expressed with the chemical formula AA1 204 (it is here and A consists of magnesium, 
calcium, strontium, and barium.) by which activation was carried out by the europium as an oxide system fluorescent 
substance on the other hand, for example — a relative — there is an alkaline earth aluminate of structure. Moreover, it is 
already Journal of ElectrochemicalSoci ety and 118 volume 6 that this shows afterglow nature. Number 930 It is 
indicated in the page (1971). Subsequently, Japanese patent 2,543,825th In a number (October 16, 1996), it is AA1 
204. The afterglow nature oxide emitter which added the dysprosium of the isomorphism expressed is shown, and 
becoming high brightness further is reported. 

[0006] It aims at development of the fluorescent substance for luminescent screens. In JP,58-213080,A (1983) 
Chemical formula Al-m Eum Alq 01.5 q+1 (A in a formula) The strontium permuted from strontium, or a maximum 
of 25-mol % of calcium, and m and q 0.00<=m<=0.1 And 2<=q<=5 Existence of the aluminate fluorescent substance 
of the presentation equivalent to the numeric value of the range is indicated, and this is a crystal phase which consists 
of orthorhombic system (unit lattice: a=24.75 **, b=4.88 **, c=8.47 **). This fluorescent substance is developed for 
the purpose of an improvement of luminescence brightness, and practical afterglow nature is inadequate, judging from 
the data of the life time of fluorescence. 

[0007] moreover, Smets ** - a treatise, Journal of Electrochemical Society, and 136 In a volume, No. 7, and 21 19 - 
2123 pages (1989) SrO-aluminum 203 4 SrO-aluminum 203 of known [ system ], 3 SrO-aluminum 203, SrO- 
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aluminum 203, 4SrO and 7aluminum 203, and SrO and 6aluminum 203 In addition 4SrO(s) and 7aluminum 203 

They are 1 similar 2SrO(s) and 3aluminum 203 structurally. It is reported that it exists, the orthorhombic system with 

these same - characteristic attachment ** and 2Sr03 and 3aluminum 203 a unit lattice ~ a=22.13 **, b= 4.88 A, and 

c= 8.42A it is - 4SrO and 7aluminum 203 It is reported that unit lattices are a= 24.785A, b=4.886 **, and c=8.487 
** 

[0008] In U.S. Pat. No. 5,376,303 (December 27, 1994) A general formula is AO-a(aluminuml-b Bb) 2 03cLn (among 
those, 0.5<=a<=10.0, 0 < b<=0.5, 0 < c<=0.2, and AO). : The oxide chosen from the group of MgO, CaO, SrO, and 
ZnO and Ln have reported the research of a high-persistence alkaline earth aluminate emitter which carried out 
activation by Eu2+ expressed with at least one kind of rare earth metallic element chosen from the group of Pr, Nd, Dy, 
and Tm besides Eu. 
[0009] 

[Problem(s) to be Solved by the Invention] The known emitter mentioned above differs in chemical composition, and 
by it, this invention is rich in a polychroism and offers the new ulmin acid strontium luminous object whose stable high 
brightness high-persistence improved by leaps and bounds still more chemically. 

[0010] When it explains still more concretely, this invention persons are SrO-aluminum 203 described until now. In a 
system, the knowledge of the new molecular entity of the presentation which consists of Sr:aluminum=l :3 (mole ratio) 
further, and Sr2 aluminum 601 1 being compoundable is carried out, and this invention is completed. This is the crystal 
phase which can carry out characteristic attachment as monoclinic system, and is 395nm. It is the purple-blue color 
emitter which shows the maximum luminescence peak near. Moreover, to the above-mentioned emitter, by the 
activation of the rare earth elements more than a kind etc., the invention of that brightness and a luminescence life 
improve by leaps and bounds and the emitter which can control the maximum luminescence wavelength by 
presentation control further was expected, and various synthetic experiments were conducted. 
[001 1] The crystallinity of introduction and the above-mentioned monoclinic system phase, and in order to improve 
particle shape and magnitude further, the experiment which added several sorts of flux, such as a way acid and an 
ammonium chloride, was repeated. Consequently, it is H3 B03 to Sr2 aluminum 601 1 of monoclinic system. Or B-2 
03 In the added system of reaction, it found out that the new phase which can carry out characteristic attachment as 
orthorhombic system, and Sr2 aluminum 601 1 were compounded. In addition, this phase is 490nm. The knowledge of 
being a bluish green color emitter with the maximum luminescence wavelength was carried out. On the other hand, 
when activation of Eu2+ was carried out to Sr2 aluminum 601 1 which is a monoclinic system phase, it turned out that 
the crystal system changes to a prismatic crystal. This is not concerned with whether boric acid exists in the system of • 
reaction. Moreover, it is dependent on the addition of Eu2+, and the luminescent color is 490nm. A bluish green color 
to 515nm It was shown clearly that it changes to yellowish green. 

[0012] said Smets ** - a treatise - setting - SrO-aluminum 203 B-2 03 [ little to the system of reaction ] Or H3 B03 
if it adds - 4SrO and 7aluminum 203 2SrO(s) and 3aluminum 203 of resemblance of structure It is reported that it is 
compounded. Although the crystal structure connected while all are crystallized to orthorhombic system and the 
oxygen acid polyhedron of tetrahedron 4 coordination and octahedron 6 coordination shares top-most vertices or ** is 
shown, it is Kristallografiya, 25 volumes, and 938-943. Page (1980 year) It is the crystal structure which is different in 
accuracy as reported. There is a frame which consists of a fundamental sub-lattice, and how to pile up a sub-lattice by 
change of a small portion of presentations differs as such a description is illustrated by BaAl 12019 which consists of 
the ignition-magneto plan cutting tool mold crystal structure. Consequently, aluminum 203 It changes and is Fe 203. It 
can be predicted as a thing equipped with the optical property which is completely different so that magnetism may 
change so that it may be well-known by the system. 

[0013] Incidentally the prismatic crystal phase which added the boric acid of a minute amount to the monoclinic system 
phase, and was obtained by this invention Smets since it has the lattice constant of a=24.719 **, b= 4.899A, and c= 
8.5 18A ** - by passing through a different synthetic process from a technique Chemical composition is newly Sr2 
aluminum 601 1 . The crystal structure a Difference in the magnitude of a shaft (2-3 **) It was identified being the layer 
system to which the layer which consists of an A104 4 coordination tetrahedron which shares top-most vertices and is 
connected between the layers of the A106 6 coordination octahedron which shares ** and is connected is piled up as it 
argued about the detail of structure. Thus, by control of a synthetic process, the crystal structure changed and it has 
predicted in materials design for control of the improvement of luminescence wavelength, brightness, and afterglow 
nature, thermal resistance, a water resisting property, and other properties to be attained as physical properties. 
[0014] 

[Means for Solving the Problem] Generally an empirical formula the high brightness ulmin acid strontium luminous 
object of this invention obtained by the place mentioned above (Srl-m Eum) 2 aluminum 601 1 (1) (however, m and k 
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consist of a numeric value with which are satisfied of the range of 0<=m<=0.1 and 0 < k<=0.1 among a formula.) Or an 
empirical formula (Srl-m-k Eum Dyk) 2 aluminum 601 1 (2) It is characterized by including the ulmin acid strontium 
mother crystal belonging to the monoclinic system or orthorhombic system expressed. 

[0015] As stated until now, although the presentation and structure of the ulmin acid strontium luminous object 
concerning this invention were sensitive to production conditions, it carried out the knowledge of it being possible to 
realize predetermined brightness as shown in the following examples, high-persistence, and the luminescent color by 
carrying out precision control of the production conditions. When adding boric acid especially, the 1st baking is 
compounded without boric acid, **** which consists of monoclinic system is compounded, and if the boric acid which 
acts as flux at the time of the 2nd baking is added, the new luminous object which consists of orthorhombic system of 
high brightness and high-persistence most will be obtained. 
[0016] 

[Embodiment of the Invention] For the high brightness high-persistence ulmin acid strontium luminous object of this 
invention, a general formula is the above-mentioned formula (1) as a parent constituent. Or the above-mentioned 
formula (2) The ulmin acid strontium mother crystal which has a configuration is included. However, the above- 
mentioned formula (1) Inside and m= 0 At the time Sr2 aluminum 601 1 (1-1) It becomes the compound which 
expresses with a chemical formula. This belongs to monoclinic system and a lattice constant is a= 15.579A, b=8.462 
** , c=8.789 ** , Beta=93.48 degree, and V= 1 156.51 A3. It crystallizes. Furthermore, when adding and re-calcinating 
boric acid to this monoclinic system phase, a prismatic crystal phase with the lattice constant of a= 24.7 19A, b=4.899 
**, and c=8.518 ** deposits, and design control of luminescence wavelength is newly made to improvement in 
afterglow brightness, and a list, for example, the maximum luminescence wavelength ~ 395nm from - it is possible to 
make it change to a 490nm emitter. 

[0017] boric acid -0.1 - 0.5 wt% » the mixed phase which the rate of a prismatic crystal phase and a monoclinic 
system phase will become from about 50% if it adds and calcinates is obtained, and if 1 wt% is added and calcinated, a 
prismatic crystal phase will come to occupy 80% or more. Furthermore, if the rate of a prismatic crystal increases and it 
becomes more than 3 wt% as the addition of boric acid is increased, the single phase of Sr2 aluminum 601 1 of a 
prismatic crystal can be obtained. When it calcinates without adding boric acid, depending on the addition of a 
europium, the change of crystal system to a prismatic crystal from a monocline phase is accepted. In addition to [ in the 
addition m of a europium ] a monoclinic system phase at 0.03<=m<=0.05, only a monoclinic system phase comes to be 
intermingled in 0.03 mols or less, and a little prismatic crystal phase turns into a single phase of a prismatic crystal 
phase in m> 0.05. 

[0018] For the luminescent color, in the case of a monoclinic system phase, the maximum luminescence wavelength is 
515nm. The maximum luminescence wavelength is 490nm as it changes to a prismatic crystal phase to becoming the 
yellowish green which is near. It changes to the bluish green color used as the neighborhood, therefore, the thing for 
which the mixed rate of a prismatic crystal phase and a monoclinic system phase is controlled to arbitration — the 
luminescent color — 490nm from 515nm It becomes possible to obtain the emitter changed free. 
[0019] Although the emitter which consists of a prismatic crystal phase is obtained when boric acid is used as flux, 
depending on many elements, such as a relative content ratio of boric acid and rare earth elements, and a production 
process, the crystal system and the luminescent color of a crystal phase change delicately. The presentation range 
where a single prismatic crystal phase is obtained is limited to the specific narrow range, as shown in an example etc. 
When the rate of a prismatic crystal phase exceeds 80%, the luminescent color is mainly 490nm. Although it becomes 
the bluish green color made into a core, when the rate of a monoclinic system phase changes, it is 490-5 15nm. The 
emitter in the range can be designed. 

[0020] In the case of beyond 3 wt%, the more stable luminescent color (bluish green color) is easy to obtain the 
addition of boric acid to the total amount of a start raw material. On the other hand, less than [ 3 wt% ], the mixed 
phase of a monoclinic system phase and a prismatic crystal phase forms, and the situation that the luminescent color 
changes with the elapsed time after excitation gradually is realized. For example, the luminescent color immediately 
after excitation is 513nm. It is 490nm if about 30 seconds pass, although it is neighboring yellowish green. It is 
emitting light in a neighboring bluish green color etc. Anyway, a part of crystal phase can be changed from monoclinic 
system to orthorhombic system only by adding 0.1 wt% boric acid to a start raw material, and the different luminescent 
color can be obtained. According to the experimental result which completes this invention and which went to 
accumulate, it turned out that the existence of the boric acid in the system of reaction is very sensitive to the crystal 
structure (it expresses as a difference in the symmetric property of a crystal) of the crystal to generate. 
[0021] the value of said m which has determined the concentration of Eu2+ by which activation is carried out to a high 
brightness high-persistence ulmin acid strontium luminous object - 0 < m<=0.1 - desirable » it is suitable that it is in 
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the range of 0.001 < m<=0.06 - 0.0001 In the following, there is a fault from which there are few amounts of ion used 
as* an emission center, and the target luminescence brightness is not obtained. Moreover, 0.1 In the big m value to 
exceed, since compounds other than the object are made or the oxide of a raw material remains while "concentration 
quenching" accompanying the interaction between emission center ion happens, the brightness of the obtained 
luminous object falls remarkably. The amount of Eu2+ used as an emission center also affects a crystalline form and 
the luminescent color in addition to the brightness of a luminous object, especially — Eu and boric acid change of the 
relative content of boric acid and a content influences a crystalline form and the luminescent color delicately with or 
(Eu+Dy). 

[0022] the addition of a coactivator ~ 0.0001<=k<=0.1 - desirable The range of 0.001<=k<=0.05 is suitable. If two 
or more rare earth elements are shared especially, the effectiveness of high brightness high-persistence will become 
large. 

[0023] As flux used for the baking reaction for obtaining a bluish green color emitter, boric acid is the most desirable. 
However, when boric acid is added, the maximum luminescence wavelength is 490nm. It is more desirable to avoid to 
use boric acid, in order to obtain an emitter with other luminescent color, since it will be fixed near. As stated above, 
the crystal structure of the ulmin acid strontium obtained will change with existence of boric acid. Even if the phase of 
the orthorhombic system which added boric acid and was obtained is the same chemical composition, it is considered 
to be different perverted structure from a monoclinic system phase, if boric acid is used for an excess (for example, 
more than 1 8wt%) — a part -- a glass phase generates and luminescence brightness and afterglow nature are spoiled 
notably. Luminescence brightness and afterglow nature can be raised with the boric acid (about 3 -8wt%) of optimum 
dose. 

[0024] The high brightness high-persistence ulmin acid strontium luminous object of this invention is an electron ray, 
the plasma, and 200-450nm. Thermoluminescence (fluorescence) is shown when carrying out heating temperature up 
of the luminous object concerned beyond a room temperature or a room temperature after excitation by the ultraviolet 
rays of the range, the lights, or those plurality. 

[0025] The luminous object obtained in this invention is eclipse ******** a characteristic as the description in the 
monoclinic system and orthorhombic system which consist of chemical composition of Sr/aluminum=l / 3 (mole ratio), 
and shows high brightness high-persistence by optimization of process conditions. 

[0026] The high brightness high-persistence ulmin acid strontium luminous object concerning this invention is 
compoundable as follows. First, the main raw material of a luminous object is supplied in the form of salts, such as a 
strontium carbonate which can serve as oxide easily by the compound which generally contains the compound 
containing Sr element, the compound containing aluminum element, the compound containing Eu element of an 
activator, and Dy element, i.e., the oxide containing these elements, and its baking, a strontium nitrate, and a chloride. 
And said empirical formula (1) Or (2) Carry out weighing capacity to accuracy so that you may become the 
presentation range, and let what was enough mixed by wet or dry type be raw material powder. 
[0027] Subsequently, this mixed powder What carried out application-of-pressure molding by the pressure to 1000 
kg/cm2 is arranged in heat-resistant reaction containers, such as aluminum crucible, and is calcinated once or more in 
the reducing atmosphere of hydrogen content inert gas on 1000-1500 degrees C and the conditions of 2 - 10 hours. 
Moreover, in case baking is repeated twice or more and performed, although among air is available for the 1st baking, 
it is necessary to surely perform it in reducing atmosphere in the last baking process. In adding boric acid, the 
monoclinic-system product beforehand obtained without boric acid is ground finely, and it mixes and re-calcinates the 
boric acid of optimum dose after that. By these, an expected luminous object is obtained as a powdered product. 
[0028] About the obtained luminous object, it is 30 micrometers with a ball mill etc. about this, for example. It grinds 
below, homogeneity mixing of this is carried out so that a luminous object and an ester monomer may be equivalent to 
1 :2 by the weight ratio with an ester monomer, subsequently to this, an initiator can be added, it can fabricate in the 
shape of a sheet, and a polymerization can be performed. 
[0029] 

[Example] An example is shown below and this invention is explained to it in more detail. 
[Example 1] Monoclinic-system Sr2 aluminum 601 1 [a table 1] 
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[0030] SrC03 which is raw material powder, and aluminum 203 Weighing capacity was carried out to the 
predetermined ratio shown in the term of the example 1 of a table 1 5 distilled water of optimum dose was added and 
wet blending was carried out with the ball mill for 20 hours. 100 Fill up a metal mold molding machine with the mixed 
powder dried by **, and it is 1000 kg/cm2. It cast by the load to disc-like [ with a diameter / phi / of 40mm ]. 
Subsequently, this has been arranged to alumina crucible and it calcinated at 1400 degrees C among 3% hydrogen 
content argon gas air current for 2 hours using the electric furnace. An alumina mortar grinds finely and the sample 
collected by annealing in a furnace is 1000kg/cm2 by the above-mentioned metal mold molding machine again. After 
casting by the load, re-baking was given on these first conditions. 

[0031] The obtained sintered compact was ground using the alumina pestle and the mortar, and the powder X 
diffraction was presented with it. Indexing was possible as a single phase with which chemical composition Sr2 
aluminum 601 1 belongs to monoclinic system by the powder X-ray diffraction pattern. The lattice constant for which 
it asked by count becomes a= 25.386A, b = 5.193 A, c=8.789 ** , and Beta=93.48 degree. Moreover, it was able to be 
found with V= 1 156.5 1 **3. (a) of drawing 1 It carries out and the excitation spectrum of a sample is shown. 
Moreover, 246nm It is (b) of drawing 1 about the emission spectrum of the sample excited by ultraviolet rays. It is 
shown. The peak which gives the maximum luminescence reinforcement from drawing is 395nm. It turned out that it is 
located near. 

[0032] [example 2] monoclinic system phase Sr2 aluminum 601 1 compounded by 60orthorhombic-system Sr2 
aluminum 1 1 example 1 -- fine -- grinding — crystal growth - expecting - as flux - boric acid - 3 wt% - after adding, 
baking was performed at 1400 degrees C among 3 % hydrogen content argon gas for 2 hours. The powder X-ray 
diffraction pattern by the CuK alpha rays of the sample obtained by drawing 2 is shown. Indexing was possible for this 
as orthorhombic system, and it became a lattice constant, a=24.719 **, b=4.899 **, and c=8.518 **. Moreover, V= 
1031.516 A unit-cell volume 3 It was able to be found. 

[0033] Smets shown previously ** - a treatise ~ setting - SrO-aluminum 203 B-2 03 little in a system Or H3 B03 if 
it adds - 4SrO and 7aluminum 203 2SrO(s) and 3aluminum 203 to which structure is similar Being compounded is 
reported, these - each - orthorhombic system - it is - a lattice constant and the unit-cell volume - 2SrO and 
3aluminum 203 a case - a=22.13 **, b=4.884 **, c= 8.42A, and V=910.06A3 it is ~ 4SrO and 7aluminum 203 it is - 
a= 24.785A, b= 4.886A, c= 8.487A, and V= 1027.77 **3 It has become. Therefore, especially the data of chemical 
composition Sr2 aluminum 601 1 obtained in the experiment about the example of this invention are [ the thing of the 
above-mentioned paper, and ] a. Judging from the die length of a shaft differing, it can guess that it is what consists of 
the crystal structure from which the number of the A104 4 coordination tetrahedral layers which share the A106 6 
coordination octahedral layer and top-most vertices which share ** and are connected, and are connected differed. 
[0034] Moreover, unlike what was reported to the paper, the maximum location of the excitation wavelength of an 
emitter or luminescence wavelength on the strength obtained by adding little boric acid suited the inclination shifted to 
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a long wavelength side. Incidentally, excitation wavelength is 246nm. 305nm Luminescence wavelength is 395nm. A 
peak is accepted in 490nm. The excitation and the emission spectrum of a sample which were obtained by drawing 3 
are shown. 

[0035] [an example 3] - m= 0.005 shown in the example 3-1 of a table 1 - an example 3-4 about 2 (Srl-m Eum) 
aluminum 601 1 by the same approach as said example 1, and 0. - those samples were produced using the mixed 
sample which carried out weighing capacity with the value of 01, 0.025, and 0.05. moreover, it mentions later as an 
example 1 of a comparison - as — boric acid — 5 wt% ~ 2 aluminum 601 1 was compounded about the case 
(SrO.995EuO.005) where it adds. 

[0036] the result of the powder X diffraction of the obtained sample - the value of m ~ being related - 0.005-0.025 set 
and Sr2 aluminum 601 1 which belongs to monoclinic system is obtained - receiving - m= 0.05 ****-- the mixture of 
Sr2 aluminum 601 1 which consists of orthorhombic system besides monoclinic system was obtained, on the other 
hand — the example 1 of a comparison ~ setting ~ boric acid — 5 wt% — in 2 (SrO.995 Eu0.005) aluminum 601 1, it has 
checked that the single phase which consists of orthorhombic system was obtained by having added. 
[0037] ** of drawing 4 and drawing 5 (a) About the excitation spectrum of 2 (SrO.995 Eu0.005) aluminum 601 1 
compounded by the existence of addition of boric acid, respectively, it is ** (b) of this drawing. The emission spectrum 
excited by 260nm ultraviolet rays is shown. At what does not add boric acid, the maximum luminescence wavelength is 
5 13nm. At what became the yellowish green luminescent color fluorescent substance which is near, and added boric 
acid on the other hand, the maximum luminescence wavelength is 488nm. It becomes the bluish green luminescent 
color fluorescent substance which is near. The difference in such maximum luminescence wavelength is based on the 
difference in the crystal system of the new matter. 

[0038] as being shown in the term of the example 4 of the [example 4] table 1 ~ boric acid — 5 wt% - it added and the 
luminous object whose chemical composition type is 2 (SrO.987 Eu0.005 DyO.008) aluminum 601 1 was compounded 
by the same approach as said example 2. The obtained sample is a luminous object which belongs to orthorhombic 
system, and it checked having the maximum luminescence reinforcement near 487nm. SrO.987 Eu0.005 DyO.008 
aluminum 204 of the example 2 of a comparison Compared with the luminescence reinforcement of a luminous object 
with chemical composition, with the luminous object obtained by this invention, the brightness after 3 -hour progress 
was also high, and turned into twice [ about ] as many reinforcement as this. 

[0039] In order to compare with the [example 1 of comparison] example 3-1, as shown in the term of the example 1 of 
a comparison of a table 1, 5 wt% boric acid was mixed and 2(Sr0.995 Eu0.005) aluminum 601 1 was compounded 
according to the same baking conditions as an example 2. The term of an example 3 explains excitation of the obtained 
sample, and the result of an emission spectrum. 

[0040] as an example 2 of the [example 2 of comparison] comparison, it is shown in the term of the example 2 of a 
comparison of a table 1 - as - boric acid ~ 5 wt% ~ added SrO.987 EuO.005 DyO.008 aluminum 204 The luminous 
object was compounded according to the same baking conditions as an example 2. Excitation and the measurement 
result of an emission spectrum to this sample is 360nm. It is 520nm by ultraviolet-rays excitation. It turned out that it 
becomes the yellowish green emitter which gives the maximum luminescence reinforcement near. 
[0041] 

[Effect of the Invention] While it is rich in a polychroism by controlling the addition of rare earth elements, such as 
boric acid or a europium, in a manufacture process according to the high brightness ulmin acid strontium luminous 
object of this invention so that clearly from the place explained in full detail above, the luminous object which can 
improve luminescence brightness and the decay characteristic (afterglow brightness and afterglow time amount) by 
leaps and bounds can be offered. 



[Translation done.] 
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immti -««t, as***, (Sn-. e u 

■ ) 2 Ale On. ifcli ( S ri-.-k Eu. Dyk ) 
2 Ale On (fflU m&tfkfct 0 gm^O.l , 0 < 



1 

] fflJfctW^ Sn Alt OiiT**b$ii4 

[M$32] fljfcfttf, Sr 2 Alt OuTftbStli 

[fi#«3] W&XtiK (Sri-. Eu. ) 2 AU O 
ii ml*. 0<m<O.Q-iCDm®ZffiM.-tm 

[11*^4] (Sn-. Eu. ) 2 Ale O 

n (it*, mJi, 0.05<mg0.1 O&B 

im%m] W&fttf, (Sn-.-k Eu. Dyx )z 
A 1 6 On m, k& s *tl?tlTt£cr>&Wm 

&t mm* 

0<mg0.1 
0<kg0.1 ) 

>i"JAZ$tiZ b £®®b?&im!g.T)\s$>Wix b 
[000 1] 

*9. HtcPL<{±. BUtttHfu Mft^SJ'k 

J; « nsc ct -5 -c . msfefri&mcomm. 

[0002] 

[fl»o»flf ] Sfcfeftiii. ffcfx^/Mf"-. Xtt, * 

^-^X^^-^fc'(73R^*^Sl**Wcil, * 

[0003] mmmb it, ztitx-tzmmxt 

*«(Ca, Sr ) S : Bi3*S^. 

n S : C u 3 *SbKl*, ( Z n , C d ) S : C 
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[0004] B iSrJKSLfc (Ca, Sr) SSfttft 

fl*tS-afV^rV\ CutRffiUfc (Zn, C 

d) SS8KfM4, «ttft^**Cd 9. *» 

■om&Mfmem. t & <r t sis-cta 

HfcX,iffl!JH§*lTOfcV*. CufcjftSLfcZn 

fij,i[^vSA>LT. mim<r)%.z%*?mmmmm%b' 
bixmrtx-mmztix^z. 

1 0 0 0 5 3 8tt«ftt LTtt. 0Utf, 

wwj>»kiti, )X'mh%tiz>tivt>x$Gm 

im^T)Vf)±W)V\yw^frhh. tit. ztitf 

'Esffl&fcfFtZ. bifi. SiCJournal of Electrochemical 
Society, 11886 -^930 M (1971*) fcJ5^tBiR8*l 
20 TV**, owe. B**flWB2.543.825 # (1996*10J! 
160) fctt, AA 1 2 0 4 Tm^ft&l^cO^Tn 

a L^^its-ft^^^s tix a o , 
[0006] v->m%%foc?mtzmb i 

X. #WBS58-213080 ^ (1983*) Ttt, <k*5«Ai-. 
Eu. Al, Oi. 5 ,*i (^(f^AJi, ^ hoyf->>At 

L < {ifb*:25 ; E;i'%<0Xf Affim Lfe ^ h u y^- 
•>A. m^q(i, O.OOgmSO.l 5.1/2 ^qS5 <TM 

30 3&«bb*s itx a <o . i fitmwyR ( j^fiaa^ : a=24. 7 

5 A,b=4.88 A.c=8.47 A) #^&&ifeB B Bffl-e$>£. £ 

[0007] Smets Journal of E 

lectrochemical Society, 136 8. 2119-2123K 
(1989)(C*JV^, SrO-Ah Os mzli. K*D<7)4 
SrO-Al 2 O3 , 3SrO-Al 2 O3 , SrO- 
AI2 O3 , 4SrO-7Al 2 O3 , SrO-6Al 
40 2 O3 IZtnlX. 4 S rO • 7 A 1 2 O3 k«J§Wt^B 
«<02SrO- 3A1 2 O3 ifi#&t& bm&lX^ 

h. ztiut. mm^fgkx-mrivhti. 2Sro 

3 • 3 A 1 2 O3 <r><$.\m=?-\±. a=22.13 A, b=4.88 

A, c=8.42ATS>0. 4 SrO - 7Ah O3 

^Ji, a=24.785A,M.886 A, c=8.487 Abm&LX 

[0008] *H^l i rm5.376.303 ^ (1994*12^27 
B) -fl^W*, AO • a (A li-b Bb ) 2 O 
3 : cLn (*<?)?*>, 0.5 gaSlO.O, 0 <bS0.5 
50 , 0 <c=£0.2 , AO(i, MgO, CaO, SrOS. 
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T/Z n Oti&frkWitlh&m. LnfiEu <0«*»C 
Pr, Nd, Dy, Tm0y®1pl>m\itltz&1Z:< k t>- 

■en*. 

[0009] 

[ooio] zhi&u/mzmtti t . *¥&mt> 

tt, iili-Cta^SrO-AljOa JWdJWC, 
Jf,CSr:Al=l:3 (*;Wt) *>4> ! 5:.S«J&Ofr 
Sn Ale On 

^Kt-^s>^rw#fe^«c-cS)a. jjsifc* 
g.Kwizf&mmmimzfoi.tz z t , zl>m± 20 

toon] ttftt, ±Emff^fflc7)^f B tt s 

^O&Hs mWSr! A Is Out, Ha BO3 
fcnUiBi 03 *«fliiLfcEJ5*ro, »*fi5RfcL 
t^lttli^lS. Sn Ale OmSteJfcS 
*l*£i:*JM{U:. *D^Ts ClOfgfi, 490nm tft* 

io#»t»BK*-C* 6 £ t Lfc. - 30 
2T. *iWMHT**Sr» Ale Oii(CEu'*£JRSH- 
5 1 s *<0«*»*««*aV^W W4 - 1 fc . 

l\ EuZ^a^nfttiSffL-C^fe^'s 490nm * 

(Sri-d Eui ) 2 A 1 6 On 

(Sri-n-k Eui Dyh ) v Ale On 
(tit, 5^+s m&ykti, 0 SmgO.l . 0 <k^0. 

ePb & U < {i^ B B a^CCJl-r h T)V 5 y ^ hoyfW 40 
Sfe a B ?<^tPsI t s?#ai:-r4 i>0)V&& . 
[00 15] i*i4TfcJtV«:J:dt:, *?HHK«*r 

iz x *) s vrammmizTjit* o *a% 

It, »3efe^l^-ri»Ci:*<^HfC«>SsItS:»l.U 
Sri A 1 6 On 



* <0«*ffe*» ^515nm OTHSfe^i: i k £BJ1£>*> 

[0012] MSSmets fcO^ifcfcfcti^TH:, S r 
O-A 1 2 0 3 ORJEE^fc, ^McTJBz 03 J>4V^H 
3 B0 3 sr-^JPtl>i:s 4SrO • 7 A 1 2 O3 izfflt 
2«cT>2SrO- 3A1 2 O3 tf&RZtllkmH 

abb* 6 Ett^wmm«(mjA?orv . u««*£* u 

^^SS^S^sfaflBtSr^-r^s Kristallografiya, 25 
£s 938-943 WU980 ^) Tlttt3*VOi* J:3£, 
jEHtC.iJIftofctt.riflBft-Cft*. stoU«, V 
/*f77^^h SttJMfjfift* ^=5r4BaAli20i9 
££TW*i5ivn*4 J; 3 1, SaWWrfflft^fesSri 

SrO***!***. Ali O3 (c*^0s Fe 

2 03 «*T4MW)J:3S:, «tt#SHW-*J:3t=£< 

[0013] *&Jl?*i^(CttftaMISt 
sfftl^Tfl^nt^Blffltis a=24.719 A, b=4.899 
A, c=8.518A^fg^£&$:i>-3,rk#>f>s Smets £>C9 
SffifcttS^S^ro-b^^Sslkt.tOs frfc 
fc, ft#e«USIiSr» Ale OnT'&O, *0«hflfl|& 
.is a *K0*&3O3!^(2~3 A) fcioTtitilOPM 
#B»3*VO>*J:afc:, &s>*.*UT3?* J l>A 1 Oe 
6ie^\H*<7)ji<7)rats:]IissrS*U-Ci?* J I.A 1 O4 

4mmmm^%hmm*n%hmwkX'hh t n 
feztitz. Koioiz, ^rv-txffmmizx*). & 
mmtg*), ztxmitixte. stmz. 
hmzwm.(n^m. mm&^m^tixr/^comn 

[0014] 

. 4>fi**«B*5ffl61Kr/l'S >-isX Yuy^&wm. 
{is -SsWCs fifi^^s 

(1) 
(2) 

*ut-£)£Us m^frhtchmzisfcLx. 201 



[00 16] 

Us JJK(l) c7)-5*>s m=0 Ot^fi, 

(1-1) 

t .Beta=93.48- ,V=1156.51A 3 fclSJHt**. $^(C, 



U, tS^IS^s a=15.579A ,b=8.462 A ,c=8.789 A^50 C^MSMMifc:, W£»UTfflM-f2.i§£s «fc 
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fc, a=24.719A, b=4.899 A, c=8.518 A<7)t&?fe®.Z 

%0)mmn®tfX'%&. mta. 395n 
4. 

tOO 17] liHl -0.5 wt%WMLXmi-th 

mx&wbm&ttm&mmd o 4ii 
smmkti. i vrt%zmtaixm,?z>b, mink 
mm o%tt±z&#>& s^c. wmwm 
iumzmxrt^nx. m&oyg^mnt. i wt 

%kLL£>5:4i:, ^feOSrz Ale Oncom-ffiSr 
m Z. b #T'£ Sid fcfci . fllteffiftrf t £ t 3r< 

? Ac7)»*m**0. (Bt/PJSlTTtt. #«ft«<0***, 
0.03^ m S0.05?tt, *#f H H B ffltCj[lxr papffitititfA 
J: S (Cfc 9, m>0.05Ttt, *KrJH*l*>*- 

[0018] fcJKfili, W B B B fflOi§-£fc}2. 
490nm A>£>515nm ^b^WiZ^it^tz^m^nhZ 

fc*«rttfc$r*. 

[00 19] 7?*?;ifcLT**fcfllvvfc*a, jStt- 
&ffloft£*i4fflj£®ffl{i. mmmKcblz^i-J: o (c % 

i*ffi^s*^«uciR)e«*i4 . asiftffioM&ps o% 

£«;?.4*§£{i. 363fcfe«i±fcLT490nm £<M>fc-t4 

0, 490 ~515nm nWR£.bhm&*WflrthZ.ttf 
T&4. 

[0020] vmrtmaMtf, mmMommztttx 

3 wtmjitftfteictt. i "5SJ&5r«*6 (1W*fi) 

b fHNMfl fc L . Ha^ffimiBK: J: 

-o-CfS3fcfe*%* fcSSfk-f *«8l3W«!l"f * . Miff. 
Hlieiia<0fB3tfe»±. 513nm #ifi«0S»fe-C***». tfj 
30fS>£W&f&b, 490nm Wjfi<oWMteT%3tf 4=5:4:* 

t-*>4. bhhix. mmmiztttxo.i wt%«ii 
^b%itzvz>zbtfX'Z, mK-oK&x&m&zb 

frXWMX'hhZbtfbfritz. 
[0021] (BWiKJKfclfittr^S M3>-f-<^ 
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»tttfc:KiSSft.4 E u *♦ «iME*asg Lt ^4 WCm 
tfHWi, 0 <mg0.1 . VfZ L<«i O.COl<m£O.O60> 
KHtfciOjWiiUTtJ 1 ), 0.0001 *iiT'(±3BE4M> 

X>5tft>b. Ztz. 0.1 Srfi*4*&$:iiHrctt, IBt 

nhtitzWftftcon&mKi&T? 

io t, t&wm&tx&t'biMzzti. mz. Eut 
m (Eu+Dy) bim?>m-kimw-& 

[0022] mSmnmi&li. 0.0001S k^O.l . 
fttKlt 0.001^ k SO. 05O&EI#'jil,TU4. m 

[0023] itm&Kmmtzfr<n>m.Kmzm^ 
tz7?*/7*bLx.mi>n*i,\w\mmx'bh. i 

*»U «K£Jn£fc*&. ft^3fe^^'490nm ftififc 
20 HJtSivC 1 1 5 <VX\ ffico^feS: t> -afc«3tftS:» 
4Wi, WSr r f§v^4^5r)e(t4^*WiLvn mitca 

iT=f#^nfefi*ftjfi<offltt. fttivmsSLX'&ix 

m&nbimtc'itzm.Astzm&bZz.titih. m 
mrm mm. i8wt%ja±> tzm^&k* 
yxttwtktiLi. mm&^mmffwmi.zffictoix 

4. M&com® (3 ~8wt%SS) fcJ-5Tfft}|£H9K» 
«3fettS-|»l±§-a-4^':*'-CS4. 
30 [0024] *^Bf]«7)i«»Jg*«*tt7^ $ y&X h o 
yf-^A#3t#c(i, m^iSL 200 ~450nm tfO 

BfcBat. 3S3%»»sai> l < um&ujdztmft 

[0025] *5WHt*iV^ ! flfe*i&*36ftJi» 
®b IX. Sr/A 1 = 1/3 (*/Ht) <0fl5*iJS*» 
4>*« IWJUR t A A b X1%mm biitMRtt? 

40 5irri<DT*£>4. 

[0026] *»Bfcffi4!«We^»3fcttT^S ^Kx 
hnyi-ijJ>Wftm±. dW&ltzlrX&S.t&Zttf 

E»fii«(l) *fctt(2) ^)fflfiicKHi: : 5r4«J:aKIE5it 
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Hb-ti. * 
[0027] &UT\ Z<r>U&8)%.Z 1000 kg/cmf £? 

BSSifcBSU *£#^«tWOS7H?B^+T* 
1000MKXFC, 2 MO^ffl^fttttT 1 0Ja±«Wf 
I.. *fc. ^*2BJ2LLR«LTfT3lllfcUU IBS 
*>»Jftttffi«+ X' b A t «»««iaKtJ t fid* 

h. * 
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[0028] ft ftftfcWfitMcov^Ttt. Hitf » £*i 
5r^-;PS;^t*T'30/im J3lTfc:»i*U lii^xxf 

JtT'l : 2<C*3"*-*J:3*-ateU £*uc 
[0029] 

[HME0I] HTtlQtW^L. HtSKCKOfKBt 

[XHM 1 ] #*hftiRS r 2 A 1 6 On 
1*1] 







mt 


S rC03 


A 1 203 


EU203 


Dy203 


mm 




S r2A 1 60ii 


9.842 


10.196 






mm-] 


m=0.00S 


(S r 0.995 EllO-OOS) 2A 16011 


9.793 


10.196 


0.058 




wmp-2 


m=0.01 


(S rO.99Eu0.0l) 2 A 1 6011 


9.744 


10.196 


0.116 




XMB4 


m=0.025 


(S r 0.975 Eu<K)25) 2A I 60 11 


9.596 


10.196 


0.293 




jg(5ffl3-4 


m=0.05 


(S rO.95EuO.05) 2A 1 6011 


9.35 


10.196 


0.586 




Sfcfl4 


H3B03 5wt% 


(S ro.987Ejo.05D yaoa) 2A 1 60n 


9.714 


10.196 


0.586 


0.099 


ittt«l 


H3B03 5wt% 


S r 0.995 Eu 0.005 A I 204 


9.793 • 


6.797 


0.058 




JtttffZ 


H3B03 5wt% 


Sro.987Euo.osDyO.08AI 204 


9.714 


6.797 


0.058 


0.099 



[0 0 3 0] Jff4«m'£>6SrC03 , A 1 2 O3 

*\ a 1 commm 1 w&Frtm&t&Ht i . 

»K£ MIX MzX20m\M^^ Liz, 10 

0 -ex'&muzi&^w&z. mussm&emu 1000 
^x\ ztitTfrswmfcsmL. m^m^x3 

%imttT)V3>i}X9m>. 1400"CT'2^M«t 
«K8)5?=U StfJJBAfflJSSSKJ: 1 }, lOOOkg/cm* 

<rffimx'®Miwk. -\&%m&mzxnm&m 

Liz. 

[0031] ®L>jxtzw&Mt. TJHi-^maxmi 

UrBBEHC J: 9 , fc^ffljS S r 2 A 1 6 On A$ IZ 

mm-thm-m ixm^wmtct>->*:. tret 

X OSftfcflfrpjaWi* a=25.386A ,b= 5.193A ,c=8. 
789 A ,Beta=93.48- k«r*. V=1156. 51 A 3 t 
010(a) t LT> WROfflg**? h/H: 
^t. £tz. 246nm <0*W«tJ: OJBtoBUfcKfiOJBfca 



***wmi*h 10(b) iZTxt. mx<9. m±m*&%. 

t-?tt. 395nm ftiStffitf 6i ttffrfrn 

[00 32] [£fft0|2] ffttrJURSrt A Is On 
HMf?J 1 fcJ: O^Adti^JVIUMIS r 2 AU Oi 1 £ 

mm£3 v*t%maLtz®. 3 %*^*r;u3-y^ 

<K 1400nC-C2^H«E**ffofc. H2C, ft&flfcK 

40 ®cDCuKamz±z>®*x®mmm*t. ztrn 
ms&t ix%mm^mx\ a^sa&Ji. a=24. 

719 A. b=4.899 A. c=8.518 Ai&ofc. £tz. 
fi*«V=1031.516A» t%£r>iz. 
[0033] Jtt^LJtSmets £*>¥«I*£Ct$vvc, 
SrO-Ah Os MZ'M&WlO* fc&WiHa B 
O3 &SHnif4 t . 4 S r O • 7 A 1 2 Os IZffi&tffi. 
Wet 6 2 S r O ■ 3 A 1 2 O3 jfitej£$*i$ d t 

tWffiMMKtt. 2 S r O • 3 A 1 2 O3 a=2 
50 2.13 A. b=4.884 A, c=8.42A, V=910.06A3 Tfo 
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0, 4SrO-7Al2 Oa T\ a=24.785A,b=4.886 
A,c=8.487A. V=1027.77 A 3 fc&oTV^. Lfctfo 

r 2 Ale 0u£>r-*{4, ±iSHX<0t<0t. ftfca 

SAlOe 6KIKAllKMi& UUCfr^r LT»#&A 1 

[ 0 0 3 4 ] *fc . ^40«Sr»-T § i £ K J: "3f» 
lfc«:«£S fifc t> *> t lift 0 . £&£0!l£ =s7ht& 

Mmzh->tz. *>%MZ. Bj8tt£(d246ni t305nm 
5B&fcft{i395nni fc490nmtCtW* s i2tf> 

[0035] [mm 3 ] m&mm 1 1 fwwjmsic 

i"3, (Sri-. Eu. )t Ale OnfcWl/C, «1 
WH)Si«3-l-»fi0lJ3-4(C^$ixS s m=0.005 
, 0.0U 0.025 . 0.05^TfP*L£*I£im£ffl 

X (S ro.995Euo.005 ) 2 A l e OiiO£j££fr-3 

fc. 

[0036] f»iJ>iuti»ko«*x«0*fotSIU: 0 , 
mCDffiOSU 0.005 -0.025 tefevvfli. **h&»(C 
jm-fhSrz Ale Oii#&&ft*«(C*tU m=0.0 
5 T'tt, HftJUROiSfr. »*AjR*»4>*4S ri A l 

e onaaaa&wiMifc. — Jtswutfev^r 

li, «£5 wtJOHniLfcifcfcJ:!) (Sro.995 E 
uo.ooe ) 2 Ale OntCiJV^T. ffli 

[00 3 7] H4St^ll5^#(a) **1**iJIIIM> 
fi^«*£J:Q&j£8*lfc (Sro.995 Euo.ooe ) 
2 Ale On(7)®|SX^^ |§|0fl:g-(b) £260n 

m<o«««t J: "JEKBSnfcfBtx^^ h/WSr^-f . ffl 
»*iSlDL4V^OTtt, tt*B3Kfcg#513ni tfiSfc 

*>Tti, «*?Bfc$*#488nni ttjSfc&SW&fBfcfeg 

*>ttft3R<*)SIif to?**. 

[0038] [ n^j4 ] * i iggstn 4 ««t*-ra 

9, «?£5 wt%iSBL, -f^fflfig^^ (S ro.987 
Euo.ooe Dyo.ooe ): Alt Oi iT'£6i9ftfc£ii5 



(6) 8W2000-63823 

1 0 

mm&tt?i a t tmia . iam2 «os r 

0.98? Eu 0.005 Dy 0.008 AI2 04 W-lb^SfiKSri) 

a. 3««aiBiao«at»<. »2ffi<oa*t*-> 
fc. 

[0039] [itttW 1 ] £ftffl 3 - 1 1 Jt«t*fc*> 

i> . 2 1 nmm&m c ± d (sr 

0. 995 E.U 0. 005 ) 2 Al6 Oil £"&)ji<; ff^ftfc 

io Kftofflsatflat*^ WKotawi. HifeM3W3i 

[0040] [Jt«^2] Jt«W2t UT. HI flit® 
#J 2 coflfc^-r J; 3t.HiHwt %mn Ltz S r 

0. 987 EUO. 005 Dyo. 008 A 1 2 O4 fl^Tt^Sr, H 

Hfl 2 1 mmmtf&mz «t 9 ut . afs&tf 

WW)»ag*A»fc, ^OSSf-lte, 360nm tUjfifl. 
£»SCJ: 0520nm #jfifc«*»3SME*r4i*a»fe 
mfobKhZbtfbfr^tz. 
[004 1 ] 

20 [^BBflSS*] ElbcBaUfci J: a 

[HI ] (a) ti. W^jlJfeNlfl^frflafiX^ 
^h;Kt-^-:395nm ) 5r^L. (b) ti. RUttM 
30 <nmfo<0$tftX'<.7 Y)V : 246nm ) £Scf 

[H2 3 *J6WW|l»«2W^^»*X«[gjfBH5 

[03] (a) «, *^BJcr)*JgM2(7)^^fli)eX'< 
?h;P (^^^-:490nni ) $:^U. (b) {iH^^Jfl 
^3t»fl^3KX^^ Y)V (t-^- : 246nm ) ^^-f^ 

[04] (a) ti, *ftWV>$mM3<7)%m (m=0.00 
5) fliJig^^ h/K*-^- : 513nm ) $r^t s (b) 
40 «£ s PmtfiMfl3%3fe» (m=0.005) ^JBtX^ 
: 260nm ) ^t/77tftS. 

[05] (a) jtmnetimbmmz^? 

^-:488nm ) i^L. (b) (±. RJ63l£fltf>*fcW 
h/P (t-^- : 260nm ) *^$7yVXhh. 
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m m » */7i7n 
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a fc * */nm 
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*tHH2 0 0 0-6 38 2 
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